Introduction
Previous colorectal cancer studies in Thailand reported that red meat (beef and/or pork), and alcohol consumption associated with colorectal cancer in the Thai population (Promthet et al., 2010; Promthet et al., 2012) . Although several cohort studies of CRC have been conducted in other countries (Hsing et al., 1998) , no CRC cohort study has ever been conducted in Thailand. The present prospective study aims to identify which environmental factors associated with CRC in the Thai population.
Materials and Methods
This was a prospective cohort study, in which data were obtained from the Khon Kaen Cohort Study (KKCS), Faculty of Medicine, Khon Kaen University, in Northeast Thailand. The KKCS was conducted from 1991 to 2001, and recruited participant aged 30 to 69 years, and living in the Khon Kaen Province. The cohort included 19,861 participants with data obtained by structured questionnaire. Based on the Khon Kaen provincial cancer registry, 71 cases were histologically confirmed CRC among the 13,489 female, and 6,372 male cohort members. Follow-up was completed for all participants.
Data collection
All participants of the KKCS were followed up until December 31, 2013, and all data of the KKCS participants were linked to the Khon Kaen Population-based Cancer Registry by the RECLINK program to identify patients with a diagnosis of CRC. All CRC diagnoses were histologically confirmed, and the date of diagnosis was obtained from medical records. Data for analyses were extracted from the KKCS database which, collected at baseline, included the demographic and environmental variables, sex, age at recruitment, marital status, education level, occupation, working hour per day, history of body mass index (BMI), family history of cancer, history of smoking, duration of smoking, number of cigarette per year, history of alcohol drinking, duration of alcohol drinking, frequency of drinking, and units of alcohol (grams/day). Person-times were computed from date of recruitment to KKCS, date of diagnosis, date of loss to follow-up or withdrawal, and date at the end of study.
Statistical analysis
Crude and adjusted estimates of associations between potential environmental risk factors and CRC were estimated using hazard ratios (HRs) with 95% confidence interval derived from Cox proportional hazard regression analysis. All analyses were conducted using STATA Version 10.0 (StataCorp., 2007) , and a significance level of 0.05 was used throughout.
Ethical approval
The present study was approved by the Khon Kaen University Ethics Committee for Human Research (reference no. HE561328), and was adhered to the Declaration of Helsinki and the Good Clinical Practice Guidelines of the International Conference on Harmonisation. 
Results
In total, a sample of 19,861 subjects with a total observation time of 310,611 person-years were observed which included 71 cases of histologically confirmed CRC. The general demographic characteristics of all cohort members are summarized in Table 1 . Most participants were female, aged at least 41 years old at recruitment, never attended school or had only primary school level education, and were employed as farmers. The result of the univariate analysis are given in Table 2 . The univariate analysis identified only age at recruitment as significantly associated with the risk of CRC, especially age more than 50 year old (HRage 51-60= 3.03, 95% CI, 1.26-7.29, and HRage >60= 4.29, 95% CI, 1.68-10.98).
The results from the multivariable cox regression are shown in Table 3 . None of the potential risk factors were significantly related to the risk of CRC. In our sample, we note that the survival experience was poorer among males, although sex could not be shown to be associated with CRC (HRsex= 1.67, 95% CI, 0.80-3.49). In our sample those who were ex-smoker, and those who drink alcohol beverage more than 50 gram per day were more at risk, but again, this is cannot be inferred to the populations (HRex-smoker= 1.34, 95% CI, 0.52-3.46, and HRalc >50=1.08, 95% CI, 0.43-2.71). Whereas, those who had a family history of cancer, those who working hour >8 hours per day, and those who were current-smoker, the survival experience appeared better, and these factors appeared to decrease risk of CRC. However, these could not be show to be significantly protective of CRC (HRfam-cancer=0.96, 95% CI, 0.85-1.09, HRworking hour=0.84, 95% CI, 0.36-1.93, and HRcurrent-smoker= 0.51, 95% CI, 0.18-1.38).
Discussion
The objective of this cohort study was to determine the environmental risk factors for CRC in the Thai population. To the best of our knowledge, this is the first prospective cohort study of the association between environmental factors and CRC risk in the Thai population. Surprising our study did not find significant associations between any of the factors and the subsequent development of colorectal cancer.
In the present study, family history of cancer could not be shown to be increase CRC risk, and indeed our result indicate that it may be protective. This is consistent with a case-control study of the The CpG island methylator phenotype (CIMP) status of 3,119 primary populationbased colorectal cancer tumors from the multinational Colon Cancer Family Registry, reported that family history of CRC had decreased risk for CIMP, that represents a subset of colorectal cancer (Weisenberger et al., 2015) . However, our result are in contrast with most previous studies which report family history of CRC to increase the risk for CRC (Johns and Houlston, 2001; Zhivotovskiy et al., 2012; Castiglione et al., 2012; Turati et al., 2013; Askling et al., 2001; Stegeman et al., 2013) . Indeed, family history of any cancer has been shown to be associated with CRC in the Thai population (Sriamporn et al., 2007; Promthet et al., 2010; Poomphakwaen et al., 2014) . Our inability to identify family history as a risk factor may stem from limited information from the case report form. Our study employed a question regarding family history of any type of cancer, not specifically CRC.
We found that alcohol consumption was not associated with CRC. Studies on the effect of alcohol on CRC are mixed. Some previous studies have shown that alcohol consumption is associated with CRC (Cho and Kim, 2011; Zhivotovskiy et al., 2012) . A study of patients who underwent colonoscopic polypectomy of colorectal adenoma in Korea reported alcohol drinking was related to the development of advanced colorectal adenoma, especially in the patients with alcoholic liver diseases (Song et al., 2015) . However, a meta-analysis investigating the association between alcohol intake and colorectal serrated polyp with the dose-response of alcohol intake indicates the light alcohol intake does not increase risk of colorectal serrated polyp (Wang et al., 2015) . Also a case-control study in India (Ganesh et al., 2009) , and a previous study in the Thai population found no association between alcohol consumption and CRC (Sriamporn et al., 2007; Poomphakwaen et al., 2014) .
The present study did not show smoking to be associated with CRC. This is consistent with some other studies. For instance , no relationship between smoking and CRC was found in a US Prospective cohort study of white males (Hsing et al., 1998) , Nor did previous studies in Japan (Nisa et al., 2010) or Holland (Tiemersma et al., 2002) , or indeed, earlier colorectal case-control studies in Thailand (Promthet et al., 2010; Poomphakwaen et al., 2014) . However, several colorectal cancer studies have shown a relationship between smoking and CRC development (Botteri et al., 2008; Phipps et al., 2011; Leufkens, et al., 2011; Gong et al., 2012; Zhivotovskiy et al., 2012; Peng et al., 2013; Stegeman et al., 2013) .
Our study did have some limitations. First we had a small number of cases which may have impacted the power of our analysis. However, there was little indication that any of the effects were clinically risky, and failed to be identified only because of low power. On the contrary, we found most risk factors identified in other studies to have negligible risk and even to be marginally protective. Second, all environmental variables in our study came from a single interview of participants on entry into the KKCS. It is quite possible that many subject may have changed their habit after recruitment.
The present study is the first cohort study of CRC in Thailand and our study involved a large cohort. We found no association between life style, environmental factors and the risk of CRC development. We found little evidence to suggest smoking, and alcohol were risk factors for CRC. Further study is needed to investigate why environmental risk factors of CRC identified as important in other populations appear to have little impact on risk of CRC in Thais. The impact of dietary habit and gene polymorphism on CRC risk need further investigate in this population.
